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ADVANCE -REPORT .. -- 

F L I G H T  I N V E S T I G A T I O N  OF NAGA DS COWLIllsGS ON THE 

XP-42 AIRPLANU, IV - H I G H- I N L E T- V E L O C I T Y  C O W L I N G  

TESTED IN CLIMB WITR AND WITHOUT PROPELLER CUFFS AND 

IN BIG&- SPEBU LZVEL FLIGHT X I T B O U T  FROPSLLER CUFFS 

By J d  Ford  J o h n s t o n  and  T .  5 ,  Voglewede 

H e s u l t s  a r e  p r e s e n t e d  of f l i g h t  measurements  of  t h e  
per for roance  and  c o o l i n g  c h a r a c t e r i s t i c s  o f  a s h o r t- n o s e  
h i g h - i n l e t - v e l o c i t y  cowl ing  o n  t h e  XP-42 a i r p l a n e  f o r  con- 
d i t i o n s  of c l i m b  with and  w i t h o u t  p r o p e l l e r  c u f f s  and  f o r  
h i g h  speed  w i t h o u t  c u f f s .  T h i s  cowl ing  i s  one o f  a s e r i e s  
b e i n g  t e s t e d  a t  LMAL. 

The a i r p l a n e  speed  was a p p r o x i m a t e l y  1 m i l e  p e r  hour  
g r e a t e r  w i t n o u t  p r o p e l l e r  c u f f s  t h a n  t h e  p r e v i o u s l y  meas- 
u r e d  v a l u e  w i t h  c u f f s .  The p r e s s u r e  r e c o v e r y  o n  t h e  f r o n t  
o f  t h e  e n g i n e  a v e r a g e d  0.74 a i r p l a n e  impact  p r e s s u r e  a t  
h i g h  speed  w i t h o u t  c u f f s  a s  compared w i t h  0.80 a i r p l a a e  
impact  p r e s s u r e  w i t h  c u f f s .  

I n  f u l l- p o w e r  c l i m b ,  a t  140- miles- per-  hour  i n d i c a t e d  
a i r s p e e d ,  t h e  p r e s s u r e  r e c o v e r i e s  a v e r a g e d  0 . 7 0  impact 
p r e s s u r e  w i t h  c u f f s  and 0.60 imgact  p r e s s u r e  w i t h o u t  c u f f s .  

O i l - i n  and  spa.rk-plug-elbow t e r n g e r a t u r e s  were c r i t i c a l  
i n  t h e  ground r u n  w i t h o u t  c u f f s .  

I N T R O D U C T I O N  

The MACA i s  c o n d u c t i n g  a n  e x t e i l s i v e  f l i g h t  i n v e s t  iga-  
t i o n  o f  s e v e r a l  t y p e s  of cowl ing  f o r  r a d i a l  a i r c r a f t  en- 
g i n e s .  The c o n d i t i o n s  so f a r  i n v e s t i g a t e d  a r e  g i v e n  as  
follow$: 
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Light c o n d i t i o n  

c u f f s  and small cowl f la-os;  h i g h  speed 
Long-nose h i g h - i n l e t - v e l o c i t y  c o w l i n g  w i t h  p r o p e l l e r  

Loiig-nose higlA- i n l e t - v e l o c i t y  cowl ing  wi th  c u f f s  
and m o d i f i e d  cowl. f l a p s ;  c l i m b  

Shor t- nose  h i g h - i n l e t - v e l o c i t 3  comling wi th  c u f f s  
and  s m a l l  cowl f l a p s ;  h i g h  speed 

S h o r t- n o s e  lou- i n l e t - v e l o c i t y  cowl ing  wi th  s p i n n e r -  
mounted a x i a l - f l o w  f a n ,  c u f f  1, and  s m a l l  c o w l  
f l a p s ;  h i g h  speed  

Ehor t -nose  106”- i n l e t - v e l o c i t y  cowl ing  w i t h  f a n ,  
c u f f  1 and  m o d i f i e d  c o w l  f l a p s :  c l i m b  

A s  i n  t e s t  4 ,  c u f f  1 e x c e p t  with m o d i f i e d  cowl 
f l a p s :  h i g h  speed  

A s  i n  t e s t  6 ,  bv-t with b a f f l e  s e a l  s t b i p s  a t  b a s e  
o f  c y l i n d e r s  removed; h i b h  speed  

S h o r t- n o s e  l o w- i n l e t - v e l o c i t y  cowl ing  wi th  f a n  
o n l y ;  h i g h  speed 

A s  i n  t e s t  8 ;  c l i m b  

Sh o r t - n o s e 3 ow- i n 1 e t  - v e 1 o c i t  y c oiv 1 i ng w i t  h ou t  f a n 
o r  c u f f s ;  c l i m b  

.AS t-e t e s t  10: h i g h  speed  

S h o r t- n o s e  l o w- i n l e t - v e l o c i t y  cowl ing  w i t h  cufB 1, 
w i t h o u t  f a n ;  h i g h  speed 

A S  i n  t e s t  12 ;  c l i m b  

g h o r t - n o s e  l o w-  i n l e t - v e l o c i t y  cowl ing  w i t h  c u f f  2 ,  
w i t h o u t  f a n ;  c l  imb 

A s  i n  t e s t  14 ;  h i g h  speed  

S h o r t- n o s e  high-  i n l e t - v e l o c i t y  cowl ing  w i t h  p r o p e l -  

S h o r t- n o s e  h i g h - i n l e t - v e l o c i t y  cowl ing  w i t h o u t  

l e r  c u f f s ;  c l i m b  

c u f f s ;  c l i m b  

S h o r t - n o s e  h i g h-  i n l e t - v e l o c i t y  cowl ing  wi thout  
c u f f s ;  h i g h  s p e e d  
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Where no t  o t h e r w i s e  n o t e d ,  t h e  t e s t s  were made w i t h  
t h e  m o d i f i e d  cowl f l a p s .  

The r e s u l t s  o f  t e s t s  1 and  2 a r e  r e p o r t e d  i n  r e f e r -  
ence 1, Tke r e s u l t s  o f  t e s t  d a r e  p r e s e n t e d  i n  r e f e r e n c e  
2 ;  of t e s t s  4 t o  7 ,  i n .  r e f e r e n c e  3 ;  and o f  t e s t s  8 t o  15, 
i n  r e f e r e u c e  11. 

The p r e s e n t  p a p e r  c o v e r s  t h e  r e s u l t s  of  t e s t s  1 6 ,  1 6 8 ,  
and 16B. I n  c o n j u n c t i o n  w i t h  r e f e r e n c e  2 ,  i t  r e p r e s e n t s  a 
c o m p l e t i o n  of  t h e  i n v e s t i g a t i o n  con t emp la t ed  f o r  t h e  shor t -  
nose  (DS) h i g h - i n l e t - v e l o c i t y  cowl ing .  

The d e s i g n  o f  t h e  cowl ing  and  e n g i n e  i . n s t a l l a t i o n  was 
a p r o j e c t  o f  t h e  Air- Cooled E n g i n e - I n s t a l l a t i o n  Group s ta-  
t i o n e d  a t  t h e  L a b o r a t o r y .  The p o r t i o n  o f  t h i s  group asso- 
c i a t e d  wi tn  t h i s  p r o j e c t  i n c l u d e d  k i r .  Howard S.  B i t s c h ,  o f  
t h e  C u r t i s s - W r i g h t  C o r p o r a t i o n ,  Bir. P e t e r  T o r r a c o ,  of t h e  
R e p u b l i c  A v i a t i o n  C o r p o r a t i o n ,  Mr, W i l l i a m  S. Bicha . rds ,  o f  
t h e  Wright A e r o n a u t i c a l  C o r p o r a t i o n ,  and  Mr. James R.  
Thompson, o f  P r a t t  & Wbitney A i r c r a f t .  The M a t e r i e l  Command, 
A r m y  Air F o r c e s ,  s p o n s o r e d  t h e  i n v e s t i g a t i o n  and s u p p l i e d  
t h e  XP-42 airplane. T t e  a i r p l a n e  d i v i s i o n  o f  t h e  Curt iss-  
Wright C o r p o r a t i o n  h a n d l e d  t h e  c o n s t r u c t i o n  a s  w e l l  a s  t h e  
s t r u c t u r a l  and  d e t a i l  d e s i g n  of t h e  cowl ing  and s u p p l i e d  
p e r s o n n e l  t o  a s s i s t  i n  t h e  s e r v i c i n g  and ma in t enance  o f  t h e  
a i r p l a n e  a n d  c o w l i n g  d u r i n g  t h e  t e s t s .  P r a t t  & l h i t n e y  
A i r c r a f t ;  p r e p a r e d  t h e  e n g i n e  and  t o r q u e  mete r  f o r  t h e  t e s t s  
and a s s i s t e d  i n  t h e  o p e r a t i o n  and s e r v i c i n g  of t h e  engi .ne.  
The p r o p e l l e r ,  c u f f s ,  a n d  s p i n n e r  were s u p p l i e d  by t i le  -p ro-  
p e l l e r  d i v i s i o n  o f  t h e  C u r t i s s- W r i g h t  C o r p o r a t i o n .  

T h i s  p a p e r  was o r i g i n a l l y  i s sued  a s  a memorandum re-  
p o r t  f o r  Army A i r  F o r c e s t  M a t e r i e l  Command. 

XP-42 AIRPLANE WI T H  SEORT- ROSE HIGE- IITLET-VELOCITY C O W L I W G  

D 

The a i r p l a n e ,  e n g i n e ,  a3d  c o w l i n g  mere t h e  same a s  
d e s c r i b e 6  i n  r e f e r e n c e  2 e x c e p t  t h a t  t h e  cowl s k i r t  h a d  
been cu t  f o r  t h e  a d d i t i o n  of e x t r a  cowl f l a p s ,  o f  wh9ch 
t h e  p o s i t i o n  c o u l d  be  chacged on t h e  ground o n l y .  The 
a i r p l a n e .  with t h e  m o d i f i e d  cowl f l a p s  f i x e d  open i s  shown 
i n  f i g u r e  1, 
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TEST APPA.RBTUS AND PROCEDURE 

The i n s t a l l a t i o n  of t h e  t e s t  equipment was d e s c r i b e d  
i n  r e f e r e n c e  2. The method u s e d  f o r  making t h e  c l i m b  
c o o l i n g  t e s t s  was t h e  came a s  d e s c r i b e d  i n  r e f e r e n c o s  3 
and 4 .  For  t n e  c o w l i n g  w i t h  c u f f s l l  f u l l - p o w e r  c l i m b s  were  
made a t  i n d i c a t e d  a i r s p e e d s  of  155 and 140 m i l e s  p e r  h o u r  
i n  a u t o m a t i c  r i c h  and  a t  140 m i l e s  y e r  h o u r  i n  f u l l  r i c h .  
F o r  t h e  c o ~ l i n g  w i t h o u t  c u f f s ,  t h e  c l imbs  were l i m i t e d  t o  
one a t  155 m i l e s  p e r  hour i n  a u t o m a t i c  r i c h  and  one a t  140 
m i l e s  p e r  h o u r  i n  f u l l  r i c h .  

The h igh- speed  t e s t s  were  c o n d u c t e a  a s  d e s c r i b e d  i n  
r e f e r e n c e  2 and ground c o o l i n g  t e s t s p  a s  d e s c r i b e d  i n  
r e f e r e n c e  4. 

BYMB OL S 

bhp b r a k e  horsepower  

0 d e z s i t y  r a t  i o  

77 p r o p u l s i v e  e f f i c i e n c y  

S wing a r e a p  s q u a r e  f e e t  

d r a g  c o e f f i c i e n t  cD 

P o b s e r v e d  p r e s s u r e  above f r e e - s t r e a m  s t a t i c  p r e s s u r e ,  
i n c h e s  of water 

a i r p l a n e  impact  p r e s s u r e t  i n c h e g  o f  water 9, 

RE SU LT S 

The d a t a  o b t a i n e d  d u r i n g  t h e  h igh- speed  r u n s  and dur-  
i n g  t h e  c l i m b s  a r e  p r e s e n t e d  i n  t a b l e s  I and 11. I n  a d d i-  
t i o n ,  t h e  c h i e f  c l i m b - t e s t  da ta  a r e  shown i n  f i g u r e s  2 and  
3 i n  t h e  f o r m  o f  t i m e  h i s t o r i e s  o f  t h e  c l i m b s .  

I t  w i l l  be n o t e d  t h a t  a l l  t e m p e r a t u r e  da ta  f o r  t h e  
155-mile- per- hour c l i m b  wi th  c u f f s  ( f l i g h t  16- 1)  a r e  miss- 
i n g .  A n a l y s i s  o f  t h e  d a t a  f r o m  t h i s  f l i g h t  i n d i c a t e d  that  
c o l d-  j u n c t i o n  t e m p e r a t u r e s  had n o t  s t a b i l i z e d  a n d  t ha t  t e m-  
p e r a t u r e s  were u n c e r t a i n  w i t h i n  a r a n g e  o f  a b o u t  15O F. 
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A l e a k  i n  o n e  o f  t h e  12  p r e s s u r e - s e l e c t o r  s w i t c h e s  
i n v a l j d a t e d  some of t h e  e n g i n e  c o o l i n g- a i r  p r e s s u r e  da t a ,  
a s  i n d i c a t e d  by o m i s s i o n s  i n  t a b l e  I ( a ) .  

DISCUSBION 

Maximum Speed 

The v a l u e s  o f  maximum speed  a n d  power obse rved  d u r i n g  
t h e  f u l l - t h r o t t l e  l e v e l  r u n s  w i t h o u t  c u f f s  a r e  p l o t t e d  
a g a i n s t  d e n s i t y  a l t i t u d e  i n  f i g u r e  4. The f i g u r e  a l s o  i n-  

c l u d e s  t h e  peyarne te rs  f / &%-) = I3  , r e p r e s e n t a t i v e  of t h e  
\ Q  

I /3 
e f f e c t i v e  powerP  ana 62.73 (E:i) 
a i r p l a n e  c l e a n n e s s p  as e x p l a i n e d  i n  r e f e r e n c e s  1 and 2, 
The p r o d u c t  of  t h e s e  t w o  p a r a m e t e r s  is t h e  speed  o f  t h e  
a i r p l a n s .  The i n s t a l l a t i o n  h a v i n g  t h e  h i g h e s t  v a l u e  o f  t h e  
p a r a m e t e r  o f  a i r p l a n e  c l e a n n e s s  w i l l  e v i d e n t l y  have  t h e  
h i g h e s t  speed  a t  tt g i v e n  power and a l t i t u d e .  

r e p r e s e n t a t i v e  o f  t h e  

I t  was shown i n  r e f e r e n c e  3 t h a t  t h e  i n s t a l l a t i o n  of  
t h e  m o d i f i e d  cowl f l a p s  i n  t h e  o l o s e d  p o s i t i o n  caused  a n  
i n c r e a s e  o f  f o r m  d r a g ,  r e s u l t i n g  i n  a d e c r e a s e  o f  apgrox- 
i m a t e l y  t w c - t h i r d s  o f  I p e r c e n t  i n  t h e  p a r a m e t e r  

5 2 , 7 3  '' 7*)1iai T h i s  i n c r e a s e  i n  drag i s  a t t r i b u t e d  t o  

a i r  l e a k a g e  a round  t h e  m o d i f i e d  f l a p s  and would n o t  b e  
p r e s e n t  i n  a w e l l - d e s i g n e d  f l a p  i n s t a l l a t i o n .  Hencs,  f o r  
comparie'on w i t h  t h e  r e s z i l t s  o f  p r e v i o u s  t e s t s  w i t h  t h e  
o r i g i n a l .  C O W L  f l a p s 3  i t  is d e s i r a b l e  t o  i n c r e a s e  by t w o -  

t h i rd s  o f  I p e r c e n t  t h e  values of speed  and 52,'73 (5%) 
o b s s r v e d  i n  t h e  p r e s e n t  t e s t P Y  Values  c o r r e c t e d  i n  t h i s  
way a r e  shown by t h e  dashed  l i n e 8  o f  f i g u r e  4. Comparison 
o f  the ccirrected v a l u e  o f  t h e  cleanness f a o t o r  w i t h  t h a t  
o b t a i n e d  f r o m  r e f e r e n c e  2 for t h e  cowl ing  wi th  c u f f s  shows 
a n  i n c r e a s s  of a p p r o x i m a t e l y  o n e - t h i r d  o f  1 p e r c e n t ,  o r  
1 mi le  p e r  hour$  dua t o  removal o f  t h e  cuffs. 

\CjJS/ 
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P r e s  s u r e  s and Tempera ture  s 

The c o o l i n g - a i r  p r e s s u r e s  on t h e  f r o n t  o f  t h e  eng ine  
i n  f u l l - p o w e r  l e v e l  P l i g h t  w i t h o u t  c u f f s  a v e r a g e d  approx-  
i m a t e l y  0.74q, a s  compared wi th  0 . 8 0 ~ ~  w i t h  c u f f s  f o r  t h e  
game l o c a t  i o n s  o f  p r e s s u r e  measurement.  The d i s t r i b u t i o n s  
o f  t h e  c o o l i n g - a i r  p r e s s u r e s  f o r  e a c h  c a s e  a r e  shown i n  
f i g u r e  5.. The p r e s s u r e  d i s t r i b u t i o n s  f o r  t h e  cowl ing  wi th  
c u f f s  a r e  t a k e n  f r o m  r e f e r e n c e  2, I t  i s  e v i d e n t  f r o m  t h i s  
f i g u r e  tha t  t h e  p a t t e r n  o f  p r e s s u r e  d i s t r i b u t i o n  i s  t h e  
same i n  e i t h e r  c a s e  excep t  f o r  s l i g h t  d i s s i m i l a r i t i e s  be- 
h i n d  t h e  e n g i n e  r e s u l t i n g  from t h e  change i n  cowl flapso 

The d i s t r i b u t i o n s  o f  c o o l i n g - a i r  p r e s s u r e s  f o r  t h e  
f u l l - p o w e r- c l i m b  c o n d i t i o n  a r e  shown i n  f i g u r e  6 ,  i n  which 
t h e  p o i n t s  a r e  tak.en f r o m  i n d i v i d u a l  r u n s  i n  t h e  140- mile-  
p e r- h o u r  c l i m b s  ajj a p p r o x i m a t e l y  16,000 f e e t .  Here ,  a g a i n s  
t h e r e  i s  no a y p a r e n t  change i n  d i s t r i b u t i o n  due t o  t h e  c u f f s ,  

I t  i s  t o  be n o t e d ,  p a r t i c u l a r l y ,  t h a t  e i t h e r  w i t h  o r  
w i t h o u t  c u f f s ,  t h e  p r e s s u r e  r e c o v e r y  on t h e  f r o n t  o f  t h e  
e n g i n e  i n  c l i m b  was l e s s  t h a n  t h a t  obse rved  f o r  t h e  high-  
speed c o n d i t i o n ,  For t h e  r u n s  p l o t t e d  i n  f i g u r e  6 ,  t h e  
p r e s s u r e  r e c Q v e r y  was 0,70qc w i t h  c u f f s  a n d  0,59g, w i t h o u t  
c u f f s .  The p r e s s u r e  loss between t h e  su rvey  , i n  t h e  a n n u l u s  
and t h e  f r o n i  o f  t h e  e n g i n e  de-pends upon t h e  air flow, F o r  
t h i s  r e a s o n ,  t h e  loss t h r o u g h  t h e  a n n u l u s p  i n  t e r m s  o f  q C 1  
i s  h i g h e r  i n  t h e  c l i m b  c o n d i t i o n .  When c u f f s  a r e  u s e d s  
t h i a  i n c r e a s e d  p r e s s u r e  loss i s  u s u a l l y  more t h a n  o f f s e t  by 
the  i n c r e a s e d  c u f f  l o a d i n g  a t  t h e  lower  v e l o c i t y .  I n  t h e  
p r e s e n t  c a s e f  however#  al though t h e  c u f f s  oaused  h i g h  p r e s -  
~ u ’ s e s  i n  t h e  c a r b u r e t o r  and o i l - c o o l e r  scoopsr  t he  p r e s s u r e  
i nc remen t  a t  t h e  a n n u l u s  was c o r a p a r a t i v e l y  small ,  The 
boundary l a y e r  on t h e  s p i n n e r  i s  b e l i e v e d  t o  have  bkanke ted  
a n  a p p r e c i a b l e  p a r t  of  t h e  narrow a n n u l a r  opening.  T h i s  
c o n d i t i o n  r e s u l t e d  i n  a n  ene rgy  a b s o r p t i o n  f r o m  t h e  ineom- 
l n g  a i r  and a consequen t  p r e s s u r e  l o s s  a t  t h e  i n l e t ,  Fur-  
t h e r  p r e s s u r e  l o s s e s  w e r e  i n t r o d u c e d  by g a p s  between t h e  
t ~ p i n n e r  and  t h e  r o o t s  o f  the  c u f f s .  At t h e  l ow- p i t ch  
a n g l e s  f o r  c l i m b t  t h e  g a p s  between t h e  s p i n n e r  and t h e  
t r a i l i n g  edggs  o f  t h e  c u f f s  e x t e n d e d  a l m c s t  halfway acros;9 
t h e  a n n u l a r  opening .  

Typicax  d i s t r i b u t i o n s  o f  t h e  c y l i n d e r  head  a n d  b a r r e l  
t e m p e r a t u r e s  a r e  shoun i n  f i g u r e  7 f o r  t h e  h igh- speed  l e v e l -  
f l i g h t  c c n d i t i o n  w i t h o u t  c u f f s  a n d  i n  f i g u r e s  8 and 9 f o r  
t h e  c l i m b  c o n d i t i o n  w i t h  and w i t h o u t  c u f f s .  The t e m p e r a t u r e-  , 
d i s t r i b u t i o n  p a t t e r n s  a r e  e v i d e n t l y  similar and b e a r  l i t t l e  
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a p p a r e n t  r e l a t i o n  t o  t h e  c o o l i n g - a i r  p r e s s u r e - d i s t r i b u t i o n  
p a t t e r n s .  The e n g i n e  t e m p e r a t u r e s  obse rved  d u r i n g  t h e s e  
t e s t s  a re  o f  d o u b t f u l  s i g n i f i c a n c e  s i n c e  t h e  p i l o t  r e p o r t e d  
rough e n g i n e  o p e r a t i o p  a t  and  near f u l l  t h r o t t l e  and t h e  
power d e v e l o p e d ,  e s p e c i a l l y  d u r i n g  t h e  c l i m b s ,  was r e l a -  
t i v e l y  low, 

Ground Oao l ing  

R e p r e s e n t a t i v e  t e m p e r a t u r e s  obse rved  d u r i n g  t h e  ground- 
c o o l i n g  t e s t s  a r e  shown on f i g u r e  10 f o r  t h e  r u n  w i t h  c u f f s  
and on  f i g u r e  11 f o r  the run w i t h o u t  c u f f s .  I t  i s  a p p a r e n t  
t h a t  t h e  u s e  of  c u f f s  m a t e r i a l l y  r e d u c e s  t h e  eng ine  and 
a c c e s s o r y  The d i f f e r e n c e  i n  c o o l i n g  i s  prob-  
ably g r e a t e r  than  is $n4Scated s i n c e  e x c e s s i v e  i n d i c a t e d  
o i l - i n  t e m p e r a t u r o s  caysted t h e  o p e r a t o r  t o  t h r o t t l e  back t o  
i d l i n g  o n l y  5 m i n u t e s  a f t s r  t h e  s t a r t  o f  t h e  r u n  w i t h o u t  
c u f f s ,  when c y l i n d e r  t e m p e r a t u r e s  had  no t  y e t  s t a b i l i z e d ,  
Under t h e s e  c o n d i t i o n s ,  on ly  t h e  o i l - i n  t e m p e r a t u r e  exceeded 
t h e  APmy l i m i t ,  bu t  it is p r o b a b l e  t h a t  t h e  spa rk- p lug  e lbow 
would also have  gone ove r  th.e Army l i m i t  a f t e r  c u t - o f f  i f  
t h e  e n g i n e  had been r u n  a t  1.400 r p m  f o r  t h e  f u l l  10 minu te s .  
Of t h e  s i x  e lbows f o r  which t e m p e r a t u r e s  were  r e c o r d e d ,  t h e  
f r o n t  elbow of  c y l i n d e r  11 a n d  t h e  r e a r  e l b o w  o f  c y l i n d e r  2 
r e a c h e d  t h e  same maximum of 215O F d u r i n g  t he  r u n  wi thou t  
c u f f s .  The r e a r  elbow vas h o t t e s t  d u r i n g  t h e  i d l i n g  p e r i o d  
and  t h e  f r o n t  elbow was h o t t e s t  a f t e r  o u t - o f f .  

C y l i n d e r  head  a n d  b a r r e l  t e m p e r a t u r e s  d i d  not  c l o s e l y  
a p p r o a c h  t h e i r  l i m i t s  i n  e i t h e r  t e s t .  

C O N C L U S I O N S  

l e  The maximum speed  of  t h e  XP-42 a i r p l a n e  w i t h  t h e  
s h o r t- n o s e  h i g h - i n l e t - v e l o c i t y  cowl ing  was abou t  1 m i l e  
p e r  hour g r e a t e r  w i thou t  p r o p e l l e r  c u f f s  t h a n  w i t h  t h e  c u f f s .  

2. The c o o l i n g - , a i r  p r e s s u r e  r e c o v e r i e s  on t h e  f r o n t  o f  
t h e  e n g i n c  i n  f u l l - p o w e r  c l i m b  st 140-mi l e s -pe r+hour  i n d i -  
c a t e d  a i r s p e e d  a v e r a g e d  abou t  70 p e r c e n t  0% a i r p l a n e  impact  
p resa?xre  v i t h  c u f f s  and 60 p e r c e n t  wSthGut c u f f s ,  The c o r-  
r e s p o n d i n g  p r e s s u r e  r e c o v e r i e s  i n  h i g h-  apeed l e v e l  f l i g h t  
wers  80 p e r c e n t  and '74 p e r c e n t  a i r p l a n e  impact  p r e s s u r e .  

Langley Menor ial A e r o n a u t i c a l  L a b o r a t o r y  
B a t i o n a l  Advisory  Committee f o r  A e r o n a u t i c s ,  

Langley F i e l d ,  Va. 
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Short-Nose -Hiqh-Inkt 
Velocity b w \ i n y  

1 

R u n  No. L A 3 4 5  

TYUC A \ Y S ~ C ~ &  m p h  ,3aa 331 33a 331 3x1 ', im u t  p 5 5  , in H,O 3.4 33.1 32.8 31.4 a9.b 
2k-m ~ T ~ S , ~ V . Y ~ ,  an Wy 1l.D ib3% 15.b9 15.07 14T 
Ambient A i r  Temp "F a0 11 14 11 8 
U, d e h S l t U  T a t i O  .b19 59b 574 555 53b 

Table  I.. Temperature O a h  

Demsity A l t i t u d e  &t 

M a n i f o \ d  P-ress ,in H 

- 
Temporaturc * F 

356 351. Jbi 361 31% 37d 313 318 3S& 393 

3b-1 31.7 sia, 314 3a1 384 304 3 w  391 400 

3%4 305 399 391 400 400 4OA 40a 404 411 
3Sb 359 3C3 31.5 3b9 3b9 371 313 31b 3ma 

374 3k.9 314 37b 3b3 3Sb 386 3U9 391 399 

3q1 391 349 400 401 395 404 40b 409 415 

) a i  391 393 393 39% 404 4 0 1  404 404 411 

37a 311, 31% 380 387 3ab 3ub suq 393 too 

3a3 383 307 345 to4 391 395 395 399 411 
37b 380 383 319 39% 391 39s 395 400 un. 

b 
7 

b S  b5 b i  5 0  58164 b 4  C i  b i  L l  
133 135 13s 1% 135 1131 133 133 131 133 
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